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APOB 3’ VNTR POLYMORPHISM IN SOUTHERN AFRICAN POPULATIONS

A. B. Lane, I. Marques and T. Jenkins

MRC Human Ecogenetics Research Unit, Department of Human Genetics, School of
Pathology, South African Institute for Medical Research and University of the
Witwatersrand, Johannesburg, South Africa

INTRODUCTION
Inter-ethnic differences in allele frequency distributions of VNTR containing
loci exist and should be taken into account when using such systems for
forensic purposes. The aim of the present study has been to determine whether
Significant differences in apoB 3’ VNTR allele frequency distribution are
detectable between southern African Negroids and Caucasoids and between
subdivisions of these groups.
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Fig. 1. A simplified representation of the approximate locations of the
non-Caucasoid populations studied. The European Caucasoid and.the Asian Indian
populations were sampled in Johannesburg.
MATERIALS AND METHODS
The apoB 3’ VNTR alleles of 653 individuals from 16 southern African populations
were amplified by the polymerase chain reaction (Boerwinkle et al 1989) and
sized by electrophoresis in agarose gels (Marques 1992). Each of the 16
population samples was checked for possible deviation from Hardy-Weinberg
equilibrium using a bootstraping method described by Devlin and Risch (1992a).
The allele frequency distributions of the pooled Negroid and Caucasoid groups,
subgroups and ethnic~groups were compared by calculating the Hellinger
distance, H, (Devlin and Risch 1992b) between them.
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where 7") and 7,% are the frequencies of allele "i" in the two populations being
compared. The significance of each Hellinger distance was then assessed by
combining the data from the two samples being compared and creating two
pseudo-samples (with the same number of alleles as the original samples) by
selecting alleles at random from the pooled sample. The Hellinger distance
between the two pseudo-samples was then calculated and compared to the true
Hellinger distance. This process was repeated up to 500 times. If the simulated
distance exceeded the true distance in fewer than 5% of trials, the difference
between the actual population samples was judged to be significant.
RESULTS AND DISCUSSION

The genotype frequencies of all the ethnic-group samples were consistent with
Hardy-Weinberg expectation (results not shown). The allele frequency
distributions of some of the ethnic-groups sampled are shown in Figure 2.
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Fig. 2. Allele frequency distributions of representative ethnic groups: (a)
Negroid groups. (b) Khoisan and Caucasoid groups.

The Hellinger distance between the pooled Negroid and Caucasoid samples is shown
in Table la; the distance was found to be significant. The Caucasoid sample was
divided into a European gentile, an Ashkenazi-Jewish and an Asian Indian
subgroup and these subgroups compared to each other (Table 1b). The two main
Caucasoid groups viz. the European gentiles and Asian Indians have significantly
different allele frequency distributions. The Ashkenazi-Jewish sample did not
differ significantly from the European gentile subgroup but did differ from the
Indian group.

An attempt was then made to determine whether significant differences were
apparent among the major Negroid subgroups. The following subgroups were
constituted by pooling the data from various ethnic-groups on the basis of
linguistic affiliation and geographic proximity (the ethnic groups of each
subgroup are given in parenthesis):

1. Nguni (Zulu, Xhosa, Swazi and Tsonga) 4. Herero-Dama (Herero and Dama)
2. Sotho-Tswana (Sotho, Tswana and Pedi) 5. Khoisan (Nama and San).
3. Lemba-Venda (Lemba and Venda)
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Table lc shows that eight out of the ten Negroid subgroup comparisons yielded
Significant differences. It can be seen from Table ld that none of the
ethnic-groups included in any subgroup differed significantly from any other
member of the same subgroup.

a)

1. Caucasoids (378) -
2. Negroids (928) 0.49

1 3
1. European gentiles (230) - 0.33 0.52
2. Ashkenazi-Jews (70) - 0.52
3. Asian Indians (78) -
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Sotho-Tswana (170) -
Venda-Lemba (144)
Herero-Dama (150)
Khoisan (166)
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Xhosa (40) - .52 .42 .36 .43 .54 .40
Zulu (102) - .35 .32 .36 .33 .42
Swazi (76) - .39 .55 .43 .51
Tsonga (80) - .40 .47 .50
Sotho (92) - .41 .42
Tswana (38) -
Pedi (40) -
Lemba (84)
Venda (60)

10. Herero (88)
11. Dama (62) 46
12. Nama (74) -
13. San (92)
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Table 1. Hellinger distances between various groups (Significant distances are
in boldface and underlined). The figure given after the name of each group,
reflects the number of alleles in the sample. (a) A comparison of pooled Negroid
and Caucasoid samples. (b) Caucasoid subgroups compared. (c) Negroid subgroups
compared and (dad) Negroid ethnic-groups compared.

From Table 1 and Figure 1, it can be seen that Hellinger distances between
Negroid peoples who live relatively close to each other e.g. ethnic~-groups
belonging to the Nguni and Sotho-Tswana subgroups, tended to be insignificant.
This may be indicative of past and/ or present gene flow between such groups.
In contrast, Hellinger distances between ethnic-groups who live far apart e.g.
the Zulu and Herero, or between those who belong to different linguistic groups
e.g San and Dama, tended to be significant. The fact that the Xhosa group did
not differ significantly from any other ethnic-group may be due to the small
sample size (20 individuals) and/or admixture. Jenkins et al (1970) presented
evidence indicating that the Xhosa have more Khoisan admixture than any other
Bantu-speaking population.

CONCLUSION

Various southern African ethnic-groups have significantly different apoB 3’VNTR
allele frequency distributions. This should be taken into account when using
apoB 3’ VNTR data for forensic purposes.
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